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UNITED STATES BUREAU OF MIMS 


OPSRATING COAL MINES WITHOUT ACCIDENTS 


By D. Harrington® and W. J. Fenc% 


Coal mines and mining, as well as metal and nonmetallic mines and min- 
ing, are not inherently unsafe, althnouzh mining peonle think they are and 
would like to have everyone else think so. It is now being demonstrated 
that mines can be operated with essentially as mich safety as any other 
major industrial enterprise; but most mining peonle, including workers as 
well as officials, nave been slow to realize or adnit this. 


In the past, and with most pecple even at present, the idea has pre- 
vailed that it is utterly impossible to operate a mine without accidents. 
although, as in all other kinds of industrial activity, it is true that some 
injury is likely on occasion to occur to some workers and an extraordinary 
accident may occur to one or more persons under exceptional conditions, 
mines can be operated with few if any accidents if a reasonable amount ‘of 
the right ind of precautionary effort is exerted and kept in effect. 


After publication of a considerable amount of well-authenticated data 
indicating that cement nlants, some with large numbers of workers, operated 
nearly full time for a year or more witnout a lost-time accident and that 
underground iron~ore mines were also operating for months, many of them for 
& year or more, without a lost-time accident, a few coal mines began to 
discard the tradition that accidents absolutely must occur in the mining of 
coal and betan to consider accident occurrence in terms of no lost-time 
accidents for a month or thereabouts rather than to confine activities 
entirely to prevention cf fatalities. It was not, however, until within 
the past few years that coal mines actually attemmted to operate as long as 
@year without a lost-time accident or came forward with records well- 
sunptorted by evidence that coal mines with a fair complement of workers and 
producing reasonably héavy tonnage could be worked for weeks or months or 
even for a yeayY or more without a lost-time accidcnt. 


1 The Bureau of Mines will welcone reprinting cf this article, provided the 
following footnote acknowledgment is used; "Reprinted from U. S&S. 
Bureau of Mines Information Circular 6762". | 

2 Chief, health and safety branch, U. S. Bureau of Mines, Washington, D. C. 

3 Associate mining engineer, safety division, U. S. Bureau of Mines, 
Pittsburgh Experiment Station, Pittsburgh, Pa. 
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In 1923 the Portland Cement Association, trying to decrease accident 
occurrence in its 1¢) or more plants, inclucing quarries and in some instance: 
underground mines, offered a trophy to any entire plant in the association 
that would burn clinkers more tnan 6 months and operate throuzh an entire 
year--January 1 to December 31, inclusive--without a lost-time accident. 

Those who formated the offer were of tne opinion that no plant could possibl 
Operate through an entire year without a lost-time accident, but it was ex- 
pected tnat in trying to achieve this very difficult goal there would be at 
least an approach to it and in the effort accidents with their manifold 
miseries and heavy costs would at least be reduced. 


During the first year, 1922, no plant was able to operate without a lost- 
time accident, although a trophy was Given to the plant with the test accident 
record; but the next year one plant won the trophy, the third year 2 plants 
won, and each succeeding year greater numbers won until 1951 when 42 plants — 
of le2 in tue contest worked through the year without a lost—time accident and 
vO won trophies, the other 6 not heving operated sufficiently to qualify for 
receiving a trophy. Hence wnat was considered an utter impossibility for any 
cement plant when the sarety campaign was started in 1923 was actually accom- 
plished by more than one third of all the plants in the contest in 1931. 


By the end of 1932, 12 plants had operated more than 1,900 deys each with- 
out a lost-time accident and 2 of them--The Iola Plant, Lenizh Portland Cement 
Co., Iola, Kansas, and the Ironton, Ohio, plant of the Alpha Portland Cement 
Co,--had each worized 6 consecutive years without a lost-time accident. More~ 
over, 1 cement plant by the end of 1932 had worked an underground mine for 
more than 6 years without a lost-time accident, and in that veriod the mine 
had been in ectual oneration for more than 1,000 days and iad averaged over 
1,000 tons of rock produced per day uf operation. 


Iron-ore mines in the Lake Superior region, as well as some of the lead- 
zine properties of the Tri-State district near Picher, Okla., started several 
years azo to show that mines--both open~pit and underground operations--could 
be worked long periods, not only without fatal-or serious accidents but even 
without occurrence of lost-time accidents or any accident that would not allow 
the victim to return to his regular work on the following day. 


Although unquestionably the majority of those engaged in both coal mining 
and metal mining still cling to the idea that accidents of nearly all kinds, 
including fatalities and occasionally a multiple accident or disaster, are 
Sure to happen as long as mining is dene; on the other hand, it is decidedly 
encouraging to note the number of progressive coal, metal, and nonmetal com- 
panies now handling accident-prevention activities @long tne line of operating 
long periods without lost-time accidents and feelinge-virtually knowing--that 
With the proper procedure mines ‘can be operated without accidents. 


Most coal mines, however, have contimued to be operated in the belief 
(in which practically every one in the industry participated or participates) 
that coal mining is go inherently hazardous that not only serious accidents 
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(includinz permanent partial or pernanent totel disabilities) but fatalities 
as well nust occur as long as mining: is done: tunt every coal mine should ex- 
pect one or more fatalities per year; end tuet the coal mine which escaned 
Cisasters, such as fires or explcsions, witn rultinle 205° of life, could 
count itself exceptionally fortunate. | 


The success or failure of the safety movement cenends to a great extent 
upon the attitude taxen by the individual comeany through its operating 
executives. Safet, in coal mining can only ve broyjght about by unity of mind 
and purpose of the managing officials end the e:ployees. Proof that coal 
mining can be conducted without accidents is shown by the experience of 12 
individual companies whohave operated their mines 1 to 2 years without lost- 
time accidents. Tavle 1 shows a record of wines that have operated 1 year or 
more without a lost-time accident: there may be cther mines that have eque2lly 
as good records as tose listed, bus their records are not available. It is 
shown tnat tnree mines cperated well over one half iaillion inan-hours without 
2 lost-time «ccident and that four mines onerated over one marter million 
hours. Certain mines were continuing to operate without lost-time accidents 
after the end of the vneriod shown. 


OUTSTANDING SATETY RECORDS 
1.° Alloy Mine 


The Alloy mine of the Dlectro-Metallurgical Co. at Alloy, W. Va., oper- 
ated without a lost-time eccident for nearly 2 full years--March 14, 1931 to 
bharch 1, 1933--with o production of 254,977 tons of coal, a total of 541,185 
ren-hours vwored by an average. of 13C emloyees. 


This is one of the best coal-mining safet;y records available from the 
viewpoint of long-time operation and man-hours of .exposure'‘without a lost- 
time accident. : : | . 


The picstuomievenaseiee Co. is 2 ‘subsidiar y of the Union Carbide Co., 
New Yorix. Tie Alloy mine is oneratiug in the Yo. 2 Gas coal bed, which aver- 
eges about 4 fcet in thicimess. The mine is develoned by drifts, with the 
room—and-pillar system of mining, and is more or less in its development 
staze; it is rated as nongassy. The roof is excentionally wea over the 
greater part of the :aine and requires heavy and careful timbering. Haulage 
is mechanical; all coal is undercut and blasted with permissible explosives, 
and loading is by hand. 
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T.C. 5762 
eo wornue Mine 


he Dehue mine of the Yourngstom Mines Corporation at Dehue, W. Va., over- 
ated 602 dass without a lost<time eccident from Jamary 7, 19351 to August 31, 
l3é2, with an everage of 214 men workiug 531,402 man-hours and producing 
696,805 tons of coal. 


The mine nus consistently maintained a zood safety record for a number of 
years, and the record abcve is one of the best Imovm from the standnoint of 
the nuaber of man-hours of exnoswre enti tons of coal produced without a lost- 
time accident. Tis mine was awarded certificates of honor by the Joseph A. 
holmes S.fety Asuociation for meritorious sefety records during 1952 and 1933. 


Tke Youngstown Mines Ccrporatios is a subsidiary of the Youngstown Sheet 
& Tube Co. The Detue nine is operated through two shafts and two slones in 
the Eagle coal bec, which averages 2bvout 5 feet in thicimess. Development 
consists of two multinle systems of meadings--one of 8 parallel entries and 
the other of le. Tue room—end-pillar method of mining is employed, with 
villars recovered on the retreat by machine methods. Tue roof is fairly good. 
Tue mine is'classed es gessy; closed lignts and permissible explosives are 
used, and the mine is thoroughly rocit-dusted. Haulage is mechanical and all 
coal is undercut end lozded by hand. | 


@. Imbocen line 


Tne Imboden mine of the Stonega Coke & Coal Co., Imboden, W. Va., oper- 
eted without. a lost-time accident from March 20, 1931 to July &, 1982, or 
475 calendar duys, with a production of 231,469 tons of coal and a total of 
09,262 man-hours of exvasure by an average of 198 employees. 


The Imboden mine has made renarkable provress in safety by adopting 
nodern safety measures. Two fatalities have occurred since July 18, 1929, 
with well over 2 million man-hours exposure. 


This is a dr:ft mine operating in the Imboden coal bed, which averages 
S feet in thiclmess and is worked by the room-and-pillar method of mining. 
Pillars are recovered on the retreat by the onen-end method. The imnediate 
roof is a week slate and requires much timbering. Haulage is mechanical. 
The mine is rated as nongassy. The coal is certercut and loaded by hand. 


4 rier Hill line 
The Brier Hill mine of the Buckeye Coal Co., Fine Hill, Pa., operated . 
from December 10, 1930 to Decemter 11, 1931 without a fatality or a disabili- 
ty exceeding the dey of the injury, with a production of 104,306 tons of coal 
by an average of 3&7 men for a totel of 543,363 man-hours. 


The mine, operated through a shaft 654 feet deen, is working the Pitts- 
birgh coal bed, which averages 84 inches in thickness. The advance work was 
by the room-and-pillar method, but all work at the present is retreating, 
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mining pillars, ani stumms. The mine is rated as gassy, ana fire bosses are 
eraployed. Tue mine is rock-dusted. Faulage is by trolley locomotives and 
animals. The rucf is bad, and considerahle timberins, including foreroling 
in some places, is necessery. All cozl is undercut and loaded by hand. 

This property is a subsidiary of the Youngstowm Sheet & Tuve Co., wnich also 
is understood to control the Dehue mine. | 


So. Dawson No. 1 


The Dawson No. 1 mine of the Fhelps-Dodge Corporation, Dawson, N. Mex., 
.worked the entire year 1931] without a lost~tiue accident. During this period 
“70 underground employees worked 12,905 man-bour shifts and produced 68,237 
tons of coal. Durine 1950 this mine had only 4 lost-time accidents and has 

a@ reccrd of 445 cousecutive days. worked with no lost-time ncciadents. 


Mine No. 1 is oovened by a crift and is working the Blossburg coal bed, 
wiich averages 6 feet in thickness. The production is largely from pillar 
extraction with excentionally bad roof conditions. The mine is extremely 
dry, oeéing in a semi-arid country and at an elevation of 6,0)0 feet. It is 
thoroughly roc'c-dusted, and face regicns and broken coal are thoroughly 
wetted. The mine is rated as gassy. Permissible explosives are used, and 
shots are fired from outside the mine. Coal is undercut, and loading is 
both mecnanical and hand. 


6. Orende. idine 


The Orenda imine of the Davis Coal & Coke Co., Soswell, Fae, operated 
without a lost-timue accident from December 14, 1951 to Jenuery 31, 1935, a 
period of 13-1/2 months, with an average of 180 men working 279,393 man- 
hours and producin: 129,841 tons of coal. : 


The Orenda mine is opened by a slove into the © Prime coal ved, which 
averages 60 inches in thici:mess and has an average pitch wpward of 10 percent. 
About 60 percent of the production was from pillar wortings. 


7. | Steubenville line 


EE Ee ae ED = OEE CREE “ee 


The Steubenville Mine of the sensmieee ine Co., Steubenville, Ohio, 
operated without a lost-time accident during 744 days fron January 4, 1931, 
to Jamuwery 9, 1533, with an averase of 34 inen working 260,732 man-hours and 
producin, Sead tons ot coal. 


The Steubenville mine is operated Speeack a snart into the Freeport No. 
6 coal bed, which averages 2-1/2 feet in thickness. About 85 percent of the 


production was from pillar workings. 
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8. Hull Mine 


Tne Hall mine of the DeBardeleben Coal Corpcration, Dora, Ala., operated 
ll months and 20 days in 1930 without a lost-time accident, with an average 
of 16 men working $01,763 man-hours anc producizm; 100,099 tons of coal; this 
mine also operated the first 11 months cf 1929 with only 2 lost-time accidents 
and 7 days lost. 


The Hell mine is ovened by a drift into the Mary Lee coal bed, which 
averages about 5-1/2 feet in thickness. The roon-and-nillar method of mining 
is used and villars are recovered on the retreat. The mine is rated as non- 
Sassy. 


9. Weyanoxe Mine 


The Weyanoke mine of the Wevenole Coal & Coke Co., Lowe, W. Va., operated 
without a lost-time accident during 1952 witn an average of 100 men working 
146,589 man-nours in the production of 125,000 tons of coal. 


The Weyanoke mine is opened by a drift into the Pocoi.ontas No. 3 coal 
ted, which averages 565 inches in tnicimess. 


The Mosstoreo mine of the Black Diemond Coal Mining Co., Mossboro, Ala., 
verated without a lost-time accident from Ortober 1, 1951 to December 31, 
1952, with 144,925 men-kours cf exposure and a production of 44,446 tons of 

coal. 


The Mossboro mine is operated throuzsh a slope in the Bucik coal bed, 
which avérares 40 inches in tiiclmess and dins & to 260. Tie mine is rated 
as fassy, and rock-custing and snrinkling are employed. 


ll. Blociz No. 1 Mine 
The No. 1 mine of the Block Coal & Coke Cc., Block, Tenn., operated 
without a lost-time accident from May 26, 1931 to July 1, 19565, emplo;ring 


en average of 115 men in the prccuction of 67,832 tons of coal. 


The Blociz No. 1 mine is onened by a drift into the Dean coal ded, which 
averages 5 feet-in thiclmess. 


12. Rockvale No. 3 Mine 
Tue Rockvale No. 3 ssine of the Colorado Fuel & Iron Co., Canon City, 
Colo., operated without e lost-time accident from Jume 22, 1931 to June 24, 


1932, with a productiou ef 41,154 tons of coal. This mine operated from 
June 1904 to Decexber 31, 1952, or 28-1/2 years, without a fatality. 


Tae Rockvale No. 3 mine is operating througn a slope in the Canon coal 
bed, which is about o feet thick. 
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Other Excellent Records 


faole 2 shows the records of some mines that bave onerated for long 
periods with onl: few lost-tama eccidents. I+ is observed that the haulaze 
employees of tne Avericcu Rolling ifi11 Co. mine at iellis, W. Va., operated 
for 43 montis or 144,331 manmhours, handling 1,085,735 tons of coal without 
a lost-time accident. The employees of the cole works of the Stonega Colze 
& Coal Co., Stonezga, Va., worked 37 months witn £39,202 man~hnours of exposure 
with only one lost=time accident. The records of the two anthracite mines 
shom in table 2 ere remarzabdle in tliat the natural conditions present many 
more hazards tian ordinarily found in bituminous mining. | 

A significant fact noted fro: the list of mines that heve gone for long 
periods without lost-time accidents is that 3¢ n-rcent of them ere operated 
oy companies tat are subsidiarics cf companies in other industries. This 
fact would indicate that essentially tre same safety »olicies as are used in 
the other incustries are effsctive woeu aprlicd tc cca) mines. . 


LETLCOs USED TO CSTAIW NOG-ACCIOGNT RECORDS 


It is of interest to 'mnow baw the coord safcty records of these mines 
were attained. Virtually <.11 these records were mide possible cnly by 
acceptance of responsibility for accidents and accicent occurrence by com= 
veny executives, in ths belief tiat eccidents can be vrevented. Sue of 
the factors tuat enterec. into maint these recortés possible are: 


1. In most cases the exccutives of the counany too a versonal part in 
securing the sustained interest of all exvlo;ees in safety measures, as they 
realized that safety in and arounec mines is lerzely e problem of mine manage- 
ment and mine sarety orranization. 


ee Some tyne cf safety orztanication was zanernlly established, and all 
supervising officials were exnected to take an active nart. As a rule meet- 
ings were hneld montiuly, ana in at lezst soze cases all exmloyees were re- 
quired to attend. Accidents occurrins at the mine were discussed at these 
rezular meetings, and employees were encourazec to report hazards and danger= 
ous practices cbscrved by thea. Ths safety educstion of the emoloyees was 
accomplisned largely tnhrouh these meetings. 


3. Sefety; rules and sugvestions were transi:itted to the emmloyees 
through Gaily verbal instrvcsion vy the cfficial. 


4 Well-cesigned bulletin voards were in :nny instances placed at 
strategic locations for the instruction of emrlo;ees. 


5S. Euplovees of several minin™ plants were siven a rigid physical exam- 
ination. New emplo,;ees were examined and placed in positions for which they 
were best fitted, and vrospect.ve employees who could not meet the rigid 
requirements were not hired. 
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6. Rigid discivline was inaugurated and maintained. Carelessness by 
workmen or officials was not tolerated. Hnanlovees who nersisted in using 
careless methods of working were usually discharged, while scmewhat less 
severe penalties were applied to employees whose violation of safety rules 
or regulations appeared to be due to lack of information rather than to pre- 
meditation. — 


7 Usually wage scales were maintained at a level slightly above the 
prevalent scale of the district, and employees were given other evidences 
that the enployer was attempting to "play fair" with them. 


8. Friendly rivalry among employees was encouraged in sqme mines by 
the free distribution of small prizes to those on any section which had 
worked an entire month without a lost-time accident. 


9. Safety was made an important factor in the scheme of production in 
e.sentially every mine which had these good safety records. 


10. The safety engineer was an integral part of the management in at 
least some of the mines listed as having achieved eminence in safety per- 
formance. 


ll. All hazards were recognized as potential causes of accidents by 
several of these mines. | 


12. A definite program was placed in effect looking to the elimination 
of such hazards as could be removed from thése mines; in other words, the 
good safety record was brought about by concerted, well-directed effort. 


15. Printed rules were posted or issued in pamhlet form governing pro- 
cedure in de.linz with such hazards as could be eliminated; in tnis manner the 
employer ucquiinted the worker not only with the attituds of the company 
toward safety but also with the minimum requirements of tue comoany as to safe 


practices. 


14. Discipline was maintained from tne top cf the organization down; 
close study of the conditions under which these ver; fine coal-mine accident 
records wore attained appears to indicate that tle determining factor was 
firm but just discinline by a supervisory force able to secure cooperation 
of the worker, 


15. <A state of "safety-mindedness" or the appreciation of the disciplinary 
measures invoked was developed, and in this eCucation not only of the worker 


but also of tue supervisory official was essential. 


16. The degree of cooperation of the employees was in large measure se- 
cured by the evidence of earnestness with which the company conducted the 
safety program: where the major responsibility for accident prevention was 
accepted by the operating officials and definite efforts made to remedy 
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substandarad conditions and elininate dangerous practices, the worker was 
usually inclinec to try to do jiis shere when told what to do. Soime of the 
inprovements mace by companies which had these very good safety records were 
as follows, in sensrel the improvements having been made before the comvany 
tried to put the cafety campaign befcre tie workers: 


a. The best and safest tyne of equipment was ourchased and put into 
service. | 


b. Moving parts of machinery where feasible were protected by guards. 
c. Hatllageways were cleared of debris and traclts overhauled and improved. 
d. Adeouate clearance was provided along haula:eways. 


e. Loose roof wés ta.cen Cown or properly timcered, in some cases with 
steel or steel and brick scts. 


f. Improved ventilation was provided and maintained. 
f. Improvements of various kinds were made in blasting practices. 


h. Power wires and equivment, electrical and otlerwise, were efficiently 
installed, guarded, and ent in good repair. 


17. Ten of the twelve mines listed in table 1 as having achieved out- 
standing, no-lost time eccicent records, had received Bureau of Mines cer- 
tificates indicating that the entire personnel hid heen give the Bureau of 
Mines course in first aid; the training was done before the record was made 
in most instances and during the mailing of the record in others. 


On the vasis of the 1930 fatel end nonfatal injury record for the 
bituminous industry of the United States the mines listed in table 1 avoided 
approximately 6 fatalities and 258 nonfatal iujuries during the period of 
their oneration without lost-time occidents. In considering the economic 
saving to tie mining couwpanies by the elimination of these fatalities and 
injuries it is estimated that a direct saving of annroximately $50,000 ora 
total saving (directly and indirectl;) of about 4300,000 was made; and this 
does not take into consideration the savings of nvmerous ixinds-~economic, 
humanitarian, social, and otherwise--to the worters wiiose lives and limbs 
were kept from jeopardy. 


As a rule, a safe mine is an efficient mine, end safety is now fairly 
well associated wit: lower rather then higher cost of production. It is 
significant tnat approximately 58 percent of the coimmanies shown in table 1 
as having operated 1 year or more without a lost-time accident are subsidiary 
companies, which would indicate tiat the safety »olicy of the parent company, 
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when applied intelligently to its coal Mines, produces sefety results comvar- 
avle with those aciieved by the parent company in its other industrial opera- 


tions. 


. That accidents in coal mines can be very greatly reduced if not entirely 
eliminated has been conclusively demonstrated by tke records of the companies 
described above. These records were rot attained by chance; they were the 
results of intelligent and sincere efforts on the part of the mine managements 
who consider the problem of preventing accidents cs an important part of coal 
production, and of the workers whose active cooperation was secured generally 
.by this well-formulated, well-directed educational effort. 
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